TCEQ Interoffice Memorandum

To: Tony Walker
Director, TCEQ Region 4, Dallas/Fort Worth
Alyssa Taylor
Air Section Manager, TCEQ Region 4, Dallas/Fort Worth

From:  Shannon Ethridge, M.S. 2.
Toxicology Division, Chief Engineer’s Office

Date: June 22, 2011

Subject: Toxicological Evaluation of Results from Ambient Air Samples for Volatile
Organic Compounds Collected Upwind (Latitude 33.37959, Longitude -97.37039)
and Downwind (Latitude 33.38111, Longitude -97.36943) of the Burlington
Resources - McMurrey Ranch 22D, 28H, 25H, 35H Site Near Sanger, Denton
County, Texas
Samples Collected on April 18, 2011, ACLs 1104052 and 1104047 (Lab Samples
1104052-001 and 1104047-001)

Key Points

e The reported concentration of 2-methylpentane in the downwind sample (Lab Sample
1104047-001) exceeded its odor air monitoring comparison value (AMCV) (Table 1).
The reported level of this chemical would be expected to cause an odor if exposure were
to occur, which is consistent with the TCEQ regional staff report of a chemical odor
during the sampling event.

e At this time, the general public would not be expected to be exposed to emissions from
this facility due to the location of the nearest residence (approximately 3,500 feet to the
south of the site). However, if land use around the facility changes in the future, exposure
may be a possibility.

Background

On April 18, 2011, Texas Commission on Environmental Quality (TCEQ) Region 4 Air
Investigators collected two 30-minute canister samples, upwind (Lab Sample 1104052-001,
Latitude 33.37959, Longitude -97.37039) and downwind (Lab Sample 1104047-001, Latitude
33.38111, Longitude -97.36943) of the Burlington Resources - McMurrey Ranch 22D, 28H,
25H, 35H Site near Sanger, Denton County, Texas. The samples were collected as a follow-up to
a previous investigation. The investigators noted a chemical odor during the upwind and
downwind sampling events. Meteorological conditions measured at the site or nearest stationary
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ambient air monitoring site indicated that the ambient temperature was 89.7°F with a relative
humidity of 47.6%. Winds were from the south (180°) at 10.8 miles per hour at the downwind
sampling location. Winds were from the south (180°) at 6.4 miles per hour at the upwind
sampling location. The sampling site for the downwind sample was approximately 100 to 300
feet from the possible source. The nearest residential property is located approximately 3,500
feet to the south of the possible source. The samples were sent to the TCEQ laboratory in Austin,
Texas, and analyzed for a range of volatile organic compounds (VOCs). The list of the target
analytes that were evaluated in this review are provided in Attachment A. The VOC
concentrations were reported in parts per billion by volume (ppb,) (Attachment B and Tables 2
and 3). Please note that the available canister technology and analysis method can not capture
and/or analyze for all chemicals.

Results and Evaluation

Reported VOC concentrations were compared to TCEQ’s short-term health- and/or welfare-
based AMCVs (Tables 2 and 3). Short-term AMCVs are guidelines used to evaluate ambient
concentrations of a chemical in air and to determine its potential to result in adverse health
effects, adverse vegetative effects, or odors. Health AMCVs are set to provide a margin of
safety, and are set well below levels at which adverse health effects are reported in the scientific
literature. If a chemical concentration in ambient air is less than its comparison value, no adverse
health effects are expected to occur. If a chemical concentration exceeds its comparison value it
does not necessarily mean that adverse effects will occur, but rather that further evaluation is
warranted.

Eighty-three of the 84 VOCs monitored in downwind sample and all 84 VOCs monitored in the
upwind sample were either not detected or were detected below their respective short-term
AMCVs. Exposure to levels of these VOCs measured in these samples would not be expected to
cause short-term adverse health effects, adverse vegetative effects, or odors.

The reported concentration 2-methylpentane exceeded its odor AMCYV (Table 1). The reported
level of this chemical would be expected to cause an odor if exposure were to occur, which is
consistent with the TCEQ regional staff report of a chemical odor during the sampling event.

At this time, the general public would not be expected to be exposed to emissions from this
facility due to the location of the nearest residence (approximately 3,500 feet to the south of the
site). However, if land use around the facility changes in the future, exposure may be a
possibility.

Please call me at (512) 239-1822 if you have any questions regarding this evaluation.
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Table 1. Exceedance in Lab Sample 1104047-001
Does it .
Measured Short-term Sho;;-;t:rm exceed the ex?:::; Itthe
Chemical Concentration | health AMCV short-term,
(ppby) (ppby) AMCV health short-term,
V. V. 2
(ppby) AMCV ? odor AMCV ?
2-methylpentane 97 1,000 83 No Yes

! D2 - Sample concentration was calculated using a dilution factor of 80.00 and the diluted sample was analyzed on

5/4/2011.
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Attachment A

List of Target Analytes for Canister Samples

ethane

ethylene

acetylene

propane

propylene
dichlorodifluoromethane
methyl chloride
isobutane

vinyl chloride
1-butene
1,3-butadiene
n-butane

t-2-butene
bromomethane
c-2-butene
3-methyl-1-butene
isopentane
trichlorofluoromethane
1-pentene

n-pentane

isoprene

t-2-pentene
1,1-dichloroethylene
c-2-pentene
methylene chloride
2-methyl-2-butene
2,2-dimethylbutane
cyclopentene

4-methyl-1-pentene
1,1-dichloroethane
cyclopentane
2,3-dimethylbutane
2-methylpentane
3-methylpentane

2-methyl-1-pentene + 1-hexene

n-hexane

chloroform
t-2-hexene
c-2-hexene
1,2-dichloroethane
methylcyclopentane
2,4-dimethylpentane
1,1,1-trichloroethane
benzene

carbon tetrachloride
cyclohexane
2-methylhexane
2,3-dimethylpentane
3-methylhexane
1,2-dichloropropane
trichloroethylene
2,2,4-trimethylpentane
2-chloropentane
n-heptane
c-1,3-dichloropropylene
methylcyclohexane

t-1,3-dichloropropylene
1,1,2-trichloroethane
2,3,4-trimethylpentane
toluene
2-methylheptane
3-methylheptane
1,2-dibromoethane
n-octane
tetrachloroethylene
chlorobenzene
ethylbenzene

m & p-xylene

styrene
1,1,2,2-tetrachloroethane
0-xylene

n-nonane
isopropylbenzene
n-propylbenzene
m-ethyltoluene
p-ethyltoluene
1,3,5-trimethylbenzene
o-ethyltoluene
1,2,4-trimethylbenzene
n-decane
1,2,3-trimethylbenzene
m-diethylbenzene
p-diethylbenzene
n-undecane
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Attachment B

LR
Texas Commission on Environmental Quality
Laboratory and Quality Assurance Section
P.O. Box 13087, MC-165
Austin, Texas TRT11-3087
(512)239-1714
Laboratory Analysis Results
ACL Number: 1104047
ACL Lead: Karen Bachtel Region: T4 Date Becerved: 420/2011
Projectis): Bamett Shale
[ Facility(ies) Sampled | City County | Facility Type
: Burlington Resources Sanger ! Dwanton ]

Laboratory Procedure(s) Performed:

Analysis: AMORODS

Dietermination of YOO Candsters by GOMS Using Modified Method TO-15

Procedura:

Prior to analysis, subatmospheric samples are pressurtoed to twice the collected volume using a semple dilution system. For
analysiz, 8 known volume of & sample is directed from the canister into a multitrap eryosenic concentrator, Internal standards
are added to the sample siream prior to the frap. The concentrated semple is thermally desorbed and carried onto a GC
column for separation. The analytical strategy involves using a GC with dual columns that are conpled to 2 mass selactive
detector (MSD) and & flame jonization detector (FIDY). Mass spectra for individual peaks in the todal jon chromatogram are
then used for tarzet compound identification and quantication. The fragmentation pattem is compared with stored spectra
taken under similar conditions in order to identify the compound, For amy given eompound, the intensity of the quantitation
frezment is compared with the system response to the fragment for known amounts of the compound. This establishes the
compound concentretion in the sample. For non-target compound peaks which are at lsast one-half the height of the internal
standand, a library search is perfomed m an attempt to identify the compound solely upon fracture patterns. These tentatively
identified compounds (TIC's) are reported a3 8 sample specific footnote, Accurate quantitation of TICs is not possible, The
FIT is used for the quantitation of sthane, ethylene, acetylens, propylene and propane and identification is bassd on matching
retention times of standards containing known analytes.

Sample{s) Received

Ficld ID Mumber: 01178 Labaratory Sample Mumber: 1704047001 Sampled by Abayomi Dedele
Zampling Site: McMurrey Ranch 22D Date & Time Sampled: 041811 11:50:00 Valid Sample: Yes
Comments:

Coamister 91178 was wed to collect 2 30-minute sumple using CO-010,

Please note that this analytical technigue is not capable of measuring all compounds which might have
adverse health effects, For guestions on the analytical procedures please contact the laboratory manager at
(5123 239-48%4, Foran update on the health effects evaluation of these data, please contact the Toxicology
Diivision af (512} 239-1795.

analyst o deso Rol&a Da: &S10lell |

la}'dﬂfﬁ?ab:l
= Drate: Eﬂg!zau
Xm Drate: 59

Reviewed By:

Karen Bachtel

Technical Specialist: L
Devid Manis
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Laboratory Analysis Results
ACL Number: 1104047
Analysis Code: AMOR0O0G

‘Mobe: Results are reported in units of pants per hillion by volume (pobv)

Lah 112 110404 7-001
Figld IDY BLITE
Crmigter 0 0LiTE
Analysis [ae A1 42811
Campousd LoDy (;@nenmtiun SDL | Flags** Cnnmh'qiijn__ | _ED]. 1 F|BE"
ethans .50 5141} 1.0 oL
eihyleEne 050 HD i 1.0 01T
mxtylens L) 031 1.0 J,DET
promeme 0.5 300 1.0 02, T
propylese o 0.50 044 4 JOLT
dichlcrodifluoromethane 0.2 063 040 Lol .
imethyl chleride .30 38 040 LD
isohugame 0.23 10 046 02
vinyl ghloride Q.17 KD 0.4 D1
1 -butene: .20 .36 40 101
| 3=berindieme a2y NI .54 o1
n-butane 020 oo 0.40 D2
-2 butene : 018 Np | 036 o - -
[arqmmleﬂ'nn: 027 i) | .54 i)}
r-J-biere 027 MO 0.54 DOl
G-muthyl-1-bulens 023 003 046 Bl
isapentane 0.37 ] .54 D2
trichlorofluaromethans 0.3 . 0.3z 058 101
T-peniee: oy [ 0ss | ol
In=pantace .27 630 0.5 jir]
iEnprene 0.27 WD 0.5 D1
1-2-pentene 0,27 WD 034 Dl
1,1 -dichicrostinyleme 0.13 wD kL] el
|e=2=penizpe 0.25 KD 050 D1
ey leme chlorlde 0,14 ND 0.28 o
[E-metind-2-bubene 033 HD a6 4]
i 2-dimethylbutne 021 A2 .42 ot
lepchapentens 20 e 040 ol
Hemetiyd- | -perieme 0.2 MO .44 &1
|, 1-dichkaroethanz 112 HO 038 ol
lyciopentane 27 I 054 o2 ]
0 3-damethylbutane [ 12 ) 01.56 ol
f-methylpentane 127 Lid (.54 L2
[-methylpentane b2 i 046 o
[-methyl-1-pentene + 1-hexene .26 0.36 040 LD

h 0.2 120 0L L2
chioraliem 0.21 W 0.2 ol
1-2-hemEne 027 K .34 o
o-2-hexene 027 KD | 54 D
1,2-dichlorostane ] 027 HD [ Dl
methylcyelopentan: 027 40 034 02
|2 d=dimethylpantane 027 14 0.54 Dl
1,1, 1-trighloresthans 026 WL i .52 ol
ezt 027 15 054 5]
carban tetrachloride . 027 031 .54 3,21
eyclohetane " 024 1 0.43 D2 -
rmetyhexane 0z? R - - Dl }
* Sadimethylpenting 026 5.5 .52 D1
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Laboratory Analysis Results
ACL Number; 1104047
Analysis Code: AMORDG

Toter Results ere reported in units of parts per billion by volume {pphbv)

L [+ 110404 7-001

| Ceenpiund LoD Coneentration SDL Flags*= Camgentralian SOL Fla
{ 3-methylhecane 020 17 0140 2
1.2-dichloropropane 017 KD 034 1
trichlorostudens .29 ND 058 ol
2,2 detrimethyl pantans 024 HD 048 u]]
2-hioropenteme n.27 D 054 e
reREpla: 015 7 . 0.5 oz
c- 1 3-dichlorapripylens 0.20 HD .40 ol
mettylayelohoxane 0.26 1] 052 | _' )
1-1,3-lichboropropy ke I HMD .40 i)}
1,1 2=trichdamethime .21 ; 18] .42 ol -
2.3 Larimeshylpenzane 024 M 0,44 i)
Lol 027 a0 .54 1=
Z-methvihepione 020 6.5 .40 il
S<methylheptme 0I5 4.1 046 Bl
1 disomeethine .3 [ [ LD1
m=ndtine 0,19 i1 038 1
etrachlornetindens 034 {16 048 1ol
shiarohazene 0.27 HD 054 2]
ethylbenzeae 0.27 i 0.54 ol
{m & pgleme [FH T4 0.4 ol
shyrene ] 0.27 MO 054 Dl
11,2, 2-tetrachloncethans 0,20 HD 0.40 Dl
peaylene 027 2.3 .34 ]
I-fomaee 22 | % 0144 i
isaprop ylbaueene 024 MDD 042 ]
nepropyibemne 027 N | 034 ol
m-etindialuene - 011 {167 .22 L1
prethpialaens AT 036 032 LDi
1,3, 5-trimethyfe 03 | WD 050 Dl
o-ethyltoluens 013 032 .26 Lo
1.2 A-rimetylbenzene 0.27 L1 054 L0
(m-decans 027 &6 . 054 LDl
1,2 3-trimetindbanzene ] [ MO 054 Al
m-dietenzens | 927 . HD 054 jal]
pediethylbenne 0.27 ___L» 054 101
n-und: . 4.27 MO ] Dt
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Laboratory Analysis Results
ACL Number: 1104047
Amnalysis Code: AMORO0S

Mote: Resulis are reported in units of parts per billkon by volume { pplv)

LAOD » Limit of Distection.

M = nigt degecied

M - concEneraton can not be quantified.
SO - Sample Deteetion Lindt (LOD adjusted for diletions).

M = Iealid,

[« Reported conoentration is below EDL.

L - Repomed concenirstion is at or above the S0OL and is below the lower Homil of geantitation
E - Reporied concentration excesds the wpper limit of instrument calitmation

M - Result madified from previoes nesull.

T~ [Iatn wirea not confirmed by a confirmational anshyzis. Data i entatively (dentifled.

* 301 is equel to LOD

** (aality control flags explenatioss & llsted on the lest paps of tis report

TCEQ laboratory customer suppart may be reached at kbachtel@iceq.state bous

The TCEQ is an aqual opporunity/afirmative action employar. The agency does not allow
discrimination on the basis of race, coler, religion, nafional origin, sex, disability, age, sexual
orientation or veteran stafus, In compliance with the Americans With Disabilities Act, this decument
may be raquestad in atermate farmats by contacting the TCEQ at (512) 233-0010, (Fax 512-2349
AI0EEY, ar 1-B00-RELAY-TX [TDD), or by writing P.0. Box 13087, Austin, Texas 78711-3087.
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Laboratory Analysis Results
ACL Number: 1104047
Analysis Code: AMORGDE
Cuality Control Notes:

Dl -sample concentration was calculated using a dilution factor of 4£.00.

p? -sample concentration was calcuiated using a dilution factor of 80.00 and
the diluted sample was analyzed on 05/04/2011.

TCEQ laboratory customer support may be reached at kbachiel@iceq. state. i us

| Tha TCEQ is an equal apportunityfaffimnative ection employar. The agency doas not allow
dizafimination on the basis of race, calar, religion, national onigin, sex, disability, age, sexual
arientation or vateran status. [n complisnce with the Americans With Disabilities Act, this document
rnay ke requested in alternate farmats by contacting the TCEQ ak (512) 232-0010, (Fax 512-2329
-0085), or 1-B00-RELAY-TX (TDD), or by writing P.C. Box 13087, Austin, Texas 78711-3087
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452011
Texas Commission on Environmental (tuality
Laboratory and Quality Assurance Section
P.0. Box 13087, MC-163
Aunstin, Texas T87T11-3087
(5123 239-1716
Laboratory Analysis Results

ACL Number: 1104052
ACL Lead: Earen Bachtel Region: T4 Date Recerved: £21/2011
Praject(s): Barnett Shale
Feeility(ies) Sampled | ity | County | Facility Type
Burlington Resturces iismgm- i Dhenton ;
Laboratory Procedure(s) Performed:

Analysis: AMORODS
Determination of YOO Canisters by GO/MS Using Meodified Methoed TO-15

Procedura:

Prior to analvsis, subaitmospheric samples are pressurized to twice the collected volume wsing a sample dilation system, For
anzlysiz, & known voluome of a sample 5 directed from the canister into a multitrap ervogenic concentrator, Infemal standards
are added to the sample stream prior to the rap. The concentrated sample is thermally desorbed and cerried onto a GC
column for separation. The analytical strategy invelves nsing a GC with doal cohunng that are coupled to a mess sslective
detector (S0 and a fame tonization detector (FILY, Mass spectra for individual peaks in the total lon chromatogram are
then used for target compound identification and gquantitation. The fragmentation pattern is compared with stored spectra
tken under similar conditions in erder to identify the compound. For any given compound, the intensity of the quentitation
fragment is compared with the system response to the fragment for known amounts of the compound, This establishes the
compound concentration in the sample. For non-target compound peaks which are at least one-half the height of the mtemal
standard, a library search i performed in an atternpt to identIfy the compound solely wpon fracture patterns. These tentatively
identified compounds {TI1C's) are reported as a sample specific footnote. Accurate quantitation of TICs is not possible. The
FID is used for the quantitation of ethane, ethylens, acetylene, propylene and propane and identification is based on matching
relention times of standards containing known analytes.

Sample(s) Received

Field 10 Numbes: 20294 Laboratory Sample Mumber: 1104052-001 Sampled by: Dandel Atambo
Sampling Site: Mchurrey Ranch Date & Time Sampled: 0471811 11:50:00 Valid Sample: Yes
Commants:

Cenister 20204 was used to collect a 30-minute sample using OFC-022,

Please note that this analytical technique is not capable of measuring all compounds which might have
adverse health effects. For questions on the analytical procedures please contact the laboratory mansger at
(512) 235-48%94, For an update on the health effects evaluation of these data, please contact the Toxicology
Division at (512 239-1793,

Analyst: ,_E?Pda_q_g {Zr\lg Dat:.ﬁusiij
Jayd atel
Datc:ﬁ{g@_

—&k | Date: 5[4l

Reviewed By:

Karen Bachtal

Technical Specialist: Lu
Dravid Manis
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Laboratory Analysis Resulis
ACL Number: 1104052
Analysis Code: AMORO0G

Muoite: Results are reported in umits of parts per billion by volume {ppbv]

Lab [ 1104052001

Figld @ 20084

Carister I 20204

Anptvals Diate e 0,311 |
[Cempound Lo Comcentraticn | SDL | Flags*® Conceziration. | SDL | Flags**
letiane 0.5 6.l 11 01,7

ethylene 0.50° .74 10 L0LT

eyl 0,30 0,38 | 1o 101,T

'E’F._ 150 8 10 DLT

propylen 0.50 037 0 LDLT

dighlaradifluceomethan: I Q.50 0.4 L

metind dhlaride .20 (.82 044 LD

isabutane 023 087 046 LDl

vimyl chigrids 017 HD 0.34 ol

1-hirtene Q.20 03 040 il

1,3-hutadiene 07 [N E] .54 T

In-btane i - 0.2 L4 .40 LDI

ft:2-butene 018 ND as | om | N
ihromamethane 0.27 ML 0.54 o

:z-huw: 0.27 WD 0.54 )]

|Gengthiyl-1-batene N KD 045 ol

e 027 067 0is LIl

trich krafleorome thane 029 36 05E 1,01

Lpentens ' 027 i 054 ol I
pentane 027 HD 34 ol

lsaprene 027 HD 054 DE

1-2-penlens 027 HD 0,54 ol

1, | -dichlanseivlens 014 ND 036 [all

-2-pentenzs 025 . HD 050 ]}

mitlylens ciloride 014 MO 0 | ju]l

[2-methyl-2-bulens 023 ] .45 (K]}

(2 2-dimestin/lbutane 0.21 HD 042 m

levelopentens 0.20 hoin] 0.40 ol

d-methyl-1-pentens .22 Wk (44 o

11,1 -dichloraethene [ECE HD 03§ 1

\cclopentane 027 013 054 101 I R
2, 3-dinvethySoulans (.24 WD 055 ]| |
F-meshylpesitone 027 wo ps |

R — 013 ) b5 DI

|2-metiay-I-punlane + L-heens [T D (140 Dl

r-hexame 020 MD 040 ol

chilcrafomn oz | 0 .42 1,01 |
E— n27 | WD 0,54 o]

g-2-henene 027 MO .54 [l

(1. 3-dicklorocthans 027 MO 0.5d ol

ety 037 D 054 5T

2 4-gimethylpentane 027 HD 0.34 ol

1.1, 1-richiarcethane .26 WD 0.52 Ol -
benzens X7 0.31 0.54 1

cerben tetmcilaride 027 .51 0,54 11

cyclobexans I 0.24 HND 048 0l

[2-mtilyllhes e X N 0.54 8] -
[2,3-dimneshylpretioe {125 T HD 0.52 ]| |
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Laboratory Analysis Results
ACL Number: 1104052

Analysis Code: AMOR00E
[Mate: Results are reposted in unit of parts per billion by velume (pphv)
Lak 1D | 1104052001
Compound LOD | Concentrtion ADL Flags** Crnesniration SDL Flags**
J-mezthylhemane 020 [iv] Q) Il
1, 2-dichlarapropans . o7 MO 034 Dl
| wicharosthyisns .29 HD 038 | DI
2,9 d-trimethyly 0.24 HD 0.4% [
2-chioropensame: 0.27 WD 0.54 D1
n-hisplame 0.23 HD 0.50 ol
-1, 3-dichkanopropylens 0.20 MIr .40 D
methyicyclahemne 0.26 WD .52 ol
1-1,3-dishlcopropylene Q.20 MO 040 Dt o .
| 1,1,2-trichloroethme 021 ND 042 &l
12,3 A-trimethyipencane 024 HD 0.4 DI
taluene [y 025 .54 LDl
2-methylbeptane 030 ND 0.40 Dl
3-methylhept 0.23 HD 046 5]
1,3-gibrmmosthine 0,20 HD 0.40 o
n-astane | HD [E o
tetrachioroethylens .24 012 043 5,01
shlorobenzsns 0,27 HD 0.54 Dl
ethylbenzene 0.27 HD .54 Dl
m & pexylene ) 027 043 0.5 1.0
styrens _ ) 0:z7 ND 054 D
1,12 2-strachkeosthans . 030 HD _4d ol
oyl 0.x? KD 054 8l
PHEOnanE 0x2 WD 044 01
isapropyibenmene 0.24 WD 0.48 [}
eyt 0.7 NI 054 D1
r-athyltoduens LA kD 012 ol -
pelhylicluene 0.16 ___HD 0.32 L I — I
| 1.3, Setrimethylbenzeng 0.25 juled .50 o
g-2thyltoluene Q.13 MDD 026 DI
12 4-riimsethylbanzens 027 MDD 054 il
n=-decane 027 ML 054 ol
1,2 3arimethylbergene ) 027 [gin] 0= Ol
m-lvethylbensene 027 jris] [ 2] ol
p=diethylhenzans 0z? 14 (.54 LI
n-nind 07 MO .54 jadl L
1
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Laboratory Analysis Results
ACL Number: 1104052
Analysis Code: AMORODG

Mode; Results are reporied in units of pests per billlon by volume [ ppbv)

LOD - Lisit of Detection,

MO = mat delectad

¥} - concentration can mat be quantified
S0 - Sampie Detection Lims (LOD adjustec for dilutins).

MY - Iivvalid.

1 = Reparted concenlralson is bélaw SDL.

L = Reported concemtritics is at or above the SOL amd is below the lower limit of quantiation.
E - Reported coneeniration excesds the upper limit of instramest calibration,

I = Result modificd Fom previows resull

T Dieta was nod confirmed by a confimsational analyss. Diata 1 tentatvely idenrified,

* S0L is equal o LOD

=& Cuality contnal Nags explanations are [sied on the a5t page of this repor,

TCEQ laboratory customear support may ba reached at kbachtel@iceq.state. bous

The TGED Is an equal cpporunity'affirmalive action employer, The agency doas nat allow
discrimination on the basis of race, color, religicn, national arigin, sex, disability, a3e, sexual
orentafion oF veteran status, |n compliance with the Americans With Dizabilities Act, this document
may be requestad in alternate formats by contacting the TCEQ at (512) 2390010, (Fax 512-233
-0085), or 1-B00-RELAY-TX (TDD), or by writing P.O. Box 13087, Austin, Texas 78711-3087
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Laboratory Analysis Results
ACL Number: 1104052
Analysis Code: AMOR0DG

Quality Control Notes:

bl -sample concentration was calculated using a dilution facter of 4.02.

TCEQ laboratory customer support may be reached at kbachtel@toeq.state te.us

The TCEQ |s an equal opportunitylaffirmative action empioyer, Tha agency does not allow
discrimination on the basis of race, color, religion, natiznal origin, sex, disability, age, sexial
prientation or vetsran status. In complisnce with the Americans With Disabilties Act, this cocumant
may be requested in alternate formats by contscting the TCEQ at (512) 238-0010, (Fax §12-239
-041585), ar 1-800-RELAY-TX (TOD), or by wriing P.C. Box 13087, Austin, Texas TB7 11-3087
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Table 2. Comparison of Monitored Concentrations in Lab Sample 1104047-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1104047-001
AT Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1 0.4
1,1,2-Trichloroethane Not Available | 100 0.21 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1 0.38
1,1-Dichloroethylene Not Available | 180 0.18 ND D1 0.36
1,2,3-Trimethylbenzene Not Available | 250 0.27 ND D1 0.54
1,2,4-Trimethylbenzene Not Available | 250 0.27 1.1 L,D1 0.54
1,2-Dibromoethane 10,000 0.5 0.2 0.22 J,D1 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1 0.54
1,2-Dichloropropane 250 100 0.17 ND D1 0.34
1,3,5-Trimethylbenzene Not Available | 250 0.25 ND D1 0.5
1,3-Butadiene 230 1,700 0.27 ND D1 0.54
1-Butene 360 50,000 0.2 0.36 J,D1 0.4
1-Pentene 100 2,600 0.27 ND D1 0.54
2,2,4-Trimethylpentane Not Available | 750 0.24 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available | 1,000 0.21 4.2 D1 0.42
2,3,4-Trimethylpentane Not Available | 750 0.24 ND D1 0.48
2,3-Dimethylbutane Not Available | 990 0.28 12 D1 0.56
2,3-Dimethylpentane Not Available | 850 0.26 5.5 D1 0.52
2,4-Dimethylpentane 290,000 850 0.27 2.6 D1 0.54
2-Chloropentane (as chloroethane) Not Available | 190 0.27 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 0.3 J,D1 0.4
2-Methyl-2-Butene 250 500 0.23 ND D1 0.46
2-Methylheptane Not Available | 750 0.2 6.5 D1 0.4
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Lab Sample ID 1104047-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available | 750 0.27 19 D1 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 97 D2 0.54
3-Methyl-1-Butene 250 8,000 0.23 0.13 J,D1 0.46
3-Methylheptane Not Available | 750 0.23 4.1 D1 0.46
3-Methylhexane Not Available | 750 0.2 17 D2 0.4
3-Methylpentane Not Available | 1,000 0.23 54 D2 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1 0.44
Acetylene 620,000 25,000 0.5 0.31 J,D1,T 1
Benzene 2,700 180 0.27 18 D1 0.54
Bromomethane (methyl bromide) 21,000 30 0.27 ND D1 0.54
c-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
c-2-Butene 2,100 15,000 0.27 ND D1 0.54
c-2-Hexene Not Available | 500 0.27 ND D1 0.54
c-2-Pentene Not Available | 2,600 0.25 ND D1 0.5
Carbon Tetrachloride 97,000 20 0.27 0.31 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 0.21 ND D1 0.42
Cyclohexane 420 1,000 0.24 33 D2 0.48
Cyclopentane Not Available | 1,200 0.27 22 D2 0.54
Cyclopentene Not Available | 2,900 0.2 ND D1 0.4
Dichlorodifluoromethane Not Available | 10,000 0.2 0.63 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 5,100 D2,T 1
Ethylbenzene 170 20,000 0.27 15 D1 0.54
Ethylene 270,000 500,000 0.5 ND D1,T 1
Isobutane 2,040 8,000 0.23 1,000 D2 0.46
Isopentane (2-methylbutane) 1,300 1,200 0.27 600 D2 0.54
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Lab Sample ID 1104047-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isoprene 5 20 0.27 ND D1 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 7.6 D1 0.54
m-Diethylbenzene 70 460 0.27 ND D1 0.54
Methyl Chloride (chloromethane) Not Available | 500 0.2 0.88 L,D1 0.4
Methylcyclohexane 150 4,000 0.26 25 D2 0.52
Methylcyclopentane 1,700 750 0.27 40 D2 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 ND D1 0.28
m-Ethyltoluene 18 250 0.11 0.67 L,D1 0.22
n-Butane 1,200,000 8,000 0.2 2,400 D2 0.4
n-Decane 620 1,750 0.27 0.86 L,D1 0.54
n-Heptane 670 850 0.25 27 D2 0.5
n-Hexane 1,500 1,800 0.2 120 D2 0.4
n-Nonane 2,200 2,000 0.22 2.9 D1 0.44
n-Octane 1,700 750 0.19 11 D1 0.38
n-Pentane 1,400 1,200 0.27 630 D2 0.54
n-Propylbenzene 3.8 250 0.27 ND D1 0.54
n-Undecane Not Available | 550 0.27 ND D1 0.54
o-Ethyltoluene Not Available | 250 0.13 0.32 L,D1 0.26
o-Xylene 380 1,700 0.27 2.5 D1 0.54
p-Diethylbenzene 0.39 460 0.27 0.29 J,D1 0.54
p-Ethyltoluene 8.3 250 0.16 0.36 L,D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 0.5 6300 D2, T 1
Propylene 13,000 Simple Asphyxiant* | 0.5 0.44 J,D1,T 1
Styrene 25 5,100 0.27 ND D1 0.54
t-1,3-Dichloropropylene Not Available | 10 0.2 ND D1 0.4
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Lab Sample ID 1104047-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

t-2-Butene 2,100 15,000 0.18 ND D1 0.36
t-2-Hexene Not Available | 500 0.27 ND D1 0.54
t-2-Pentene Not Available | 2,600 0.27 ND D1 0.54
Tetrachloroethylene 770 1,000 0.24 0.16 J,D1 0.48
Toluene 170 4,000 0.27 20 D1 0.54
Trichloroethylene 3,900 100 0.29 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.32 J,D1 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - parts per billion by volume

ND - Not Detected.

NQ - Concentration can not be quantified.
LOD - Limit of Detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.
J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
D1 - Sample concentration was calculated using a dilution factor of 4.00.
D2 - Sample concentration was calculated using a dilution factor of 80.00 and the diluted sample was analyzed on 5/4/2011.
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Table 3. Comparison of Monitored Concentrations in Lab Sample 1104052-001 to TCEQ Short-Term AMCVs

Lab Sample ID 1104052-001
AT Odor AMCV Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

1,1,1-Trichloroethane 380,000 1,700 0.26 ND D1 0.52
1,1,2,2-Tetrachloroethane 7,300 10 0.2 ND D1 0.4
1,1,2-Trichloroethane Not Available 100 0.21 ND D1 0.42
1,1-Dichloroethane 110,000 1,000 0.19 ND D1 0.38
1,1-Dichloroethylene Not Available 180 0.18 ND D1 0.36
1,2,3-Trimethylbenzene Not Available 250 0.27 ND D1 0.54
1,2,4-Trimethylbenzene Not Available 250 0.27 ND D1 0.54
1,2-Dibromoethane 10,000 0.5 0.2 ND D1 0.4
1,2-Dichloroethane 6,000 40 0.27 ND D1 0.54
1,2-Dichloropropane 250 100 0.17 ND D1 0.34
1,3,5-Trimethylbenzene Not Available 250 0.25 ND D1 0.5
1,3-Butadiene 230 1,700 0.27 0.13 J,D1 0.54
1-Butene 360 50,000 0.2 0.37 J,D1 0.4
1-Pentene 100 2,600 0.27 ND D1 0.54
2,2,4-Trimethylpentane Not Available 750 0.24 ND D1 0.48
2,2-Dimethylbutane (Neohexane) Not Available 1,000 0.21 ND D1 0.42
2,3,4-Trimethylpentane Not Available 750 0.24 ND D1 0.48
2,3-Dimethylbutane Not Available 990 0.28 ND D1 0.56
2,3-Dimethylpentane Not Available 850 0.26 ND D1 0.52
2,4-Dimethylpentane 290,000 850 0.27 ND D1 0.54
2-Chloropentane (as chloroethane) Not Available 190 0.27 ND D1 0.54
2-Methyl-1-Pentene +1-Hexene 20 500 0.2 ND D1 0.4
2-Methyl-2-Butene 250 500 0.23 ND D1 0.46
2-Methylheptane Not Available 750 0.2 ND D1 0.4
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Lab Sample ID 1104052-001
ST Odor AMCV Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
2-Methylhexane Not Available 750 0.27 ND D1 0.54
2-Methylpentane (Isohexane) 83 1,000 0.27 ND D1 0.54
3-Methyl-1-Butene 250 8,000 0.23 ND D1 0.46
3-Methylheptane Not Available 750 0.23 ND D1 0.46
3-Methylhexane Not Available 750 0.2 ND D1 0.4
3-Methylpentane Not Available 1,000 0.23 ND D1 0.46
4-Methyl-1-Pentene (as hexene) 20 500 0.22 ND D1 0.44
Acetylene 620,000 25,000 0.5 0.38 J,D1,T 1
Benzene 2,700 180 0.27 0.31 J,D1 0.54
Bromomethane (methyl bromide) 21,000 30 0.27 ND D1 0.54
c-1,3-Dichloropropylene Not Available 10 0.2 ND D1 0.4
c-2-Butene 2,100 15,000 0.27 ND D1 0.54
c-2-Hexene Not Available 500 0.27 ND D1 0.54
c-2-Pentene Not Available 2,600 0.25 ND D1 0.5
Carbon Tetrachloride 97,000 20 0.27 0.32 J,D1 0.54
Chlorobenzene (phenyl chloride) 210 100 0.27 ND D1 0.54
Chloroform (trichloromethane) 85,000 20 0.21 0.13 J,D1 0.42
Cyclohexane 420 1,000 0.24 ND D1 0.48
Cyclopentane Not Available 1,200 0.27 0.13 J,D1 0.54
Cyclopentene Not Available 2,900 0.2 ND D1 0.4
Dichlorodifluoromethane Not Available 10,000 0.2 0.5 L,D1 0.4
Ethane 180,000 Simple Asphyxiant* | 0.5 6.1 D1,T 1
Ethylbenzene 170 20,000 0.27 ND D1 0.54
Ethylene 270,000 500,000 0.5 0.74 J,D1,T 1
Isobutane 2,040 8,000 0.23 0.87 L,D1 0.46
Isopentane (2-methylbutane) 1,300 1,200 0.27 0.67 L,D1 0.54
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Lab Sample ID 1104052-001
ST Odor AMCV | Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)
Isoprene 5 20 0.27 ND D1 0.54
Isopropylbenzene (cumene) 100 500 0.24 ND D1 0.48
m & p-Xylene (as mixed isomers) 80 1,700 0.27 0.43 J,D1 0.54
m-Diethylbenzene 70 460 0.27 ND D1 0.54
Methyl Chloride (chloromethane) Not Available 500 0.2 0.82 L,D1 0.4
Methylcyclohexane 150 4,000 0.26 ND D1 0.52
Methylcyclopentane 1,700 750 0.27 ND D1 0.54
Methylene Chloride (dichloromethane) | 160,000 3,500 0.14 ND D1 0.28
m-Ethyltoluene 18 250 0.11 ND D1 0.22
n-Butane 1,200,000 8,000 0.2 1.4 L,D1 0.4
n-Decane 620 1,750 0.27 ND D1 0.54
n-Heptane 670 850 0.25 ND D1 0.5
n-Hexane 1,500 1,800 0.2 ND D1 0.4
n-Nonane 2,200 2,000 0.22 ND D1 0.44
n-Octane 1,700 750 0.19 ND D1 0.38
n-Pentane 1,400 1,200 0.27 ND D1 0.54
n-Propylbenzene 3.8 250 0.27 ND D1 0.54
n-Undecane Not Available 550 0.27 ND D1 0.54
o-Ethyltoluene Not Available 250 0.13 ND D1 0.26
o-Xylene 380 1,700 0.27 ND D1 0.54
p-Diethylbenzene 0.39 460 0.27 0.14 J,D1 0.54
p-Ethyltoluene 8.3 250 0.16 ND D1 0.32
Propane 1,500,000 Simple Asphyxiant* | 0.5 2.5 D1,T 1
Propylene 13,000 Simple Asphyxiant* | 0.5 0.37 J,D1,T 1
Styrene 25 5,100 0.27 ND D1 0.54
t-1,3-Dichloropropylene Not Available 10 0.2 ND D1 0.4
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Lab Sample ID 1104052-001
ST Odor AMCV Short-Term Health LOD Concentrations Flags SDL
(ppby) AMCV (ppb,) (ppby) (ppby) (ppby)

t-2-Butene 2,100 15,000 0.18 ND D1 0.36
t-2-Hexene Not Available 500 0.27 ND D1 0.54
t-2-Pentene Not Available 2,600 0.27 ND D1 0.54
Tetrachloroethylene 770 1,000 0.24 0.12 J,D1 0.48
Toluene 170 4,000 0.27 0.25 J,D1 0.54
Trichloroethylene 3,900 100 0.29 ND D1 0.58
Trichlorofluoromethane 5,000 10,000 0.29 0.36 J,D1 0.58
Vinyl Chloride Not Available | 26,000 0.17 ND D1 0.34

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

ppbv - parts per billion by volume

ND - Not Detected.

NQ - Concentration can not be quantified.
LOD - Limit of Detection.

SDL - Sample Detection Limit (LOD adjusted for dilutions).

INV - Invalid.
J - Reported concentration is below SDL.

L - Reported concentration is at or above the SDL and is below the lower limit of quantitation.
E - Reported concentration exceeds the upper limit of instrument calibration.

M - Result modified from previous result.

T - Data was not confirmed by a confirmational analysis. Data is tentatively identified.
D1 - Sample concentration was calculated using a dilution factor of 4.02.
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Table 4. TCEQ Long-Term Air Monitoring Comparison Values (AMCVs)

Please Note: The long-term AMCVs are provided for informational purposes only because it is scientifically inappropriate to
compare short-term monitored values to the long-term AMCV.

Compound

Long-Term Health

Compound

Long-Term Health

AMCV (ppb,) AMCV (ppb,)
1,1,1-Trichloroethane 940 Cyclopentane 120
1,1,2,2-Tetrachloroethane 1 Cyclopentene 290
1,1,2-Trichloroethane 10 Dichlorodifluoromethane 1,000
1,1-Dichloroethane 100 Ethane Simple Asphyxiant*
1,1-Dichloroethylene 86 Ethylbenzene 450
1,2,3-Trimethylbenzene 25 Ethylene** 5,300
1,2,4-Trimethylbenzene 25 Isobutane 800
1,2-Dibromoethane 0.05 Isopentane (2-methylbutane) 120
1,2-Dichloroethane 1 Isoprene 2
1,2-Dichloropropane 10 Isopropylbenzene (cumene) 50
1,3,5-Trimethylbenzene 25 m & p-Xylene (as mixed isomers) 140
1,3-Butadiene 9.1 m-Diethylbenzene 46
1-Butene Not Available Methyl Chloride (chloromethane) 50
1-Pentene Not Available Methylcyclohexane 400
2,2,4-Trimethylpentane 75 Methylcyclopentane 75
2,2-Dimethylbutane (Neohexane) 100 Methylene Chloride (dichloromethane) | 100
2,3,4-Trimethylpentane 75 m-Ethyltoluene 25
2,3-Dimethylbutane 99 n-Butane 800
2,3-Dimethylpentane 85 n-Decane 175
2,4-Dimethylpentane 85 n-Heptane 85
2-Chloropentane (as chloroethane) | 19 n-Hexane 190
2-Methyl-1-Pentene +1-Hexene 50 n-Nonane 200
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Long-Term Health Long-Term Health
Compound A?VI CV (ppby) Compound AgIVI CV (ppby)
2-Methyl-2-Butene 50 n-Octane 75
2-Methylheptane 75 n-Pentane 120
2-Methylhexane 75 n-Propylbenzene 25
2-Methylpentane (Isohexane) 100 n-Undecane 55
3-Methyl-1-Butene 800 o-Ethyltoluene 25
3-Methylheptane 75 o-Xylene 140
3-Methylhexane 75 p-Diethylbenzene 46
3-Methylpentane 100 p-Ethyltoluene 25
4-Methyl-1-Pentene (as hexene) 50 Propane Simple Asphyxiant*
Acetylene 2,500 Propylene Simple Asphyxiant*
Benzene 1.4 Styrene 110
Bromomethane (methyl bromide) 3 t-1,3-Dichloropropylene 1
c-1,3-Dichloropropylene 1 t-2-Butene Not Available
c-2-Butene Not Available t-2-Hexene 50
c-2-Hexene 50 t-2-Pentene Not Available
c-2-Pentene Not Available Tetrachloroethylene*** 3.8
Carbon Tetrachloride 2 Toluene 1,100
Chlorobenzene (phenyl chloride) 10 Trichloroethylene 10
Chloroform (trichloromethane) 2 Trichlorofluoromethane 1,000
Cyclohexane 100 Vinyl Chloride 0.45

*A simple asphyxiant displaces air, lowering the partial pressure of oxygen and causing hypoxia at sufficiently high concentrations.

**Long-term vegetation AMCV for Ethylene is 30 ppb.
***Long-term vegetation AMCV for Tetrachloroethylene is 12 ppb.
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